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s ) FIG.20

CONNECT CONTROL SYSTEM TO ELECTRONIC-MANUAL BROWSING
APPARATUS

ACQUIRE SYSTEM CONFIGURATION INFORMATION FROM CONTROL
SYSTEM

DISPLAY SYSTEM-CONFIGURATION SETTING SCREEN USING SYSTEM
CONFIGURATION INFORMATION

ACQUIRE ELECTRONIC MANUAL DATA CORRESPONDING TO UNIT NUMBER

DISPLAY ACQUIRED ELECTRONIC MANUAL DATA

ACQUIRE NUMBER OF INPUT AND OUTPUT ADDRESSES FROM ACQUIRED
ELECTRONIC MANUAL DATA

INPUT VALUES OF ACQUIRED INPUT AND OUTPUT ADDRESSES TO SYSTEM-
CONFIGURATION SETTING SCREEN

CALCULATE HEAD ADDRESSES OF UNITS

INPUT VALUE OF CALCULATED HEAD ADDRESS TO SYSTEM-
CONFIGURATION SETTING SCREEN

STORE INPUT CONTENT OF SYSTEM-CONFIGURATION SETTING SCREEN

STORE CONTENT OF SYSTEM-CONFIGURATION SETTING SCREEN AS
SAMPLE PROGRAM UPDATE INFORMATION

UPDATE SAMPLE PROGRAM

INSTRUCT DISPLAY OF SAMPLE PROGRAM

DISPLAY SAMPLE PROGRAM

END
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ELECTRONIC-MANUAL BROWSING
APPARATUS AND SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/IP2012/083693 filed Dec. 26, 2012,
the contents of all of which are incorporated herein by
reference in their entirety.

FIELD

The present invention relates to an electronic-manual
browsing apparatus and an electronic-manual browsing sys-
tem.

BACKGROUND

Electronic apparatuses such as peripheral apparatuses are
connected to a computer. Application software operating on
the computer is installed in the computer. Therefore, con-
ventionally, besides a manual (an operation manual) of the
computer, manuals of the electronic apparatuses and manu-
als of the application software are independently present.
Under such a situation, there has been proposed an elec-
tronic manual system with which the manuals of the com-
puter, the electronic apparatuses, and the application soft-
ware can be viewed on the computer in association and
coordination with one another (see, for example, Patent
Literature 1).

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Laid-Open
No. 2003-271662

SUMMARY
Technical Problem

Incidentally, in a control apparatus such as a program-
mable controller configuring an FA (Factory Automation)
system as well, a manual is digitized in a format such as a
PDF file. In the digitized manual, besides a setting method
and a using method for the control apparatus, a sample
program of a language that cannot be described by a simple
text such as a ladder language is also described. However,
such a sample program cannot be copied and pasted to an
engineering tool for performing setting and the like for the
control apparatus. Therefore, there is a problem in that,
because the sample program needs to be manually input, the
manual input takes time and is likely to cause an input
mistake.

The present invention has been devised in view of the
above and it is an object of the present invention to obtain
an electronic-manual browsing apparatus and an electronic-
manual browsing system capable of pasting, from an elec-
tronic manual to engineering software, a sample program
concerning a program language that cannot be described by
a simple text.

Solution to Problem

In order to solve the aforementioned problems, an elec-
tronic-manual browsing apparatus includes: an electronic-
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manual-display processing section that displays, on an elec-
tronic-manual display screen on a display section, an
electronic manual including a sample program concerning a
control apparatus; a program-creation-screen-display pro-
cessing section that displays, on the display section, a
program creation screen for creating a program used in the
control apparatus; and a program copy section that copies
the sample program in the electronic manual selected
according to an instruction from a user and temporarily
stores the sample program, wherein the program-creation-
screen-display processing section pastes the stored sample
program in the program creation screen in a format editable
on the program creation screen.

Advantageous Effects of Invention

According to the present invention, the sample program in
the electronic manual displayed by the electronic-manual-
display processing section is pasted on the program creation
screen in the form editable by the program-creation-screen-
display processing section. Therefore, a user can create a
program concerning a control apparatus by diverting the
sample program in the electronic manual. As a result, there
is an effect that it is possible to reduce time for a manual
input and prevent an input mistake.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram schematically showing the
functional configuration of an electronic-manual browsing
apparatus according to a first embodiment.

FIG. 2 is a diagram showing an example of the configu-
ration of electronic manual data.

FIG. 3 is a diagram showing an example of a ladder
program.

FIG. 4 is a flowchart for explaining an example of a
procedure of copy processing of a program according to the
first embodiment.

FIG. 5 is a diagram schematically showing the example of
the procedure of the copy processing of the program accord-
ing to the first embodiment.

FIG. 6 is a diagram showing an example of a data
structure of sample program data according to a second
embodiment.

FIG. 7 is a flowchart for explaining an example of a
procedure of copying processing of a program according to
the second embodiment.

FIG. 8 is a diagram schematically showing the example of
the procedure of the copy processing of the program accord-
ing to the second embodiment.

FIG. 9 is a diagram schematically showing an example of
the configuration of a sample program.

FIG. 10 is a flowchart for explaining an example of a
procedure of copy processing of a program according to a
third embodiment.

FIG. 11 is a diagram schematically showing the example
of the procedure of the copy processing of the program
according to the third embodiment.

FIG. 12 is a block diagram schematically showing the
functional configuration of an electronic-manual browsing
apparatus according to a fourth embodiment.

FIG. 13 is a flowchart for explaining an example of a
procedure of copy processing of a program according to the
fourth embodiment.

FIG. 14 is a diagram schematically showing the example
of the procedure of the copy processing of the program
according to the fourth embodiment.
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FIG. 15 is a flowchart for explaining an example of a
procedure of copy processing of a program according to a
fifth embodiment.

FIG. 16 is a diagram schematically showing the example
of the procedure of the copy processing of the program
according to the fifth embodiment.

FIG. 17 is a block diagram schematically showing an
example of the configuration of an electronic-manual brows-
ing system.

FIG. 18 is a block diagram schematically showing an
example of the functional configuration of an electronic-
manual browsing apparatus according to a sixth embodi-
ment.

FIG. 19 is a diagram showing an example of a system-
configuration setting screen.

FIG. 20 is a flowchart for explaining an example of a
procedure of update processing of a sample program accord-
ing to the sixth embodiment.

DESCRIPTION OF EMBODIMENTS

Preferred embodiments of an electronic-manual browsing
apparatus and an electronic-manual browsing system
according to the present invention are explained in detail
below with reference to the accompanying diagrams. Note
that the present invention is not limited by the embodiments.
In the following explanation, as an example, an electronic
manual concerning a control apparatus such as a program-
mable controller is browsed.

First Embodiment

FIG. 1 is a block diagram schematically showing the
functional configuration of an electronic-manual browsing
apparatus according to a first embodiment. An electronic-
manual browsing apparatus 10 includes an input section 11,
a display section 12, an electronic-manual-data storing sec-
tion 13, an electronic-manual-display processing section 14,
a program copy section 15, a copy-program storing section
16, a program-creation-screen-display processing section
17, and a control section 18 that controls these processing
sections. Note that only the processing sections necessary in
performing copying of a sample program in an electronic
manual are shown.

The input section 11 has a function of receiving inputs of
a processing command and information to the electronic-
manual browsing apparatus 10 from a user. Examples of the
input section 11 include a keyboard, a pointing device and
the like. The display section 12 has a function with which the
electronic-manual browsing apparatus 10 displays content
of an electronic manual and content of a program to the user.
As an example of the display section 12, a liquid crystal
display device can be raised. Note that, as the input section
11 and the display section 12, an input device of a touch
panel type obtained by combining the display section 12 and
the input section 11 like a tablet terminal can be used.

The electronic-manual-data storing section 13 has stored
therein electronic manual data of a control apparatus. The
electronic manual data is configured in, for example, an
EPUB (Electronic Publication) format. FIG. 2 is a diagram
showing an example of the configuration of the electronic
manual data. The electronic manual data includes attribute
information indicating an attribute of the electronic manual
data and manual content information including information
concerning content of the electronic manual data.

The attribute information includes product specifying
information such as a model and a type name of a product

10

15

20

25

30

35

40

45

50

55

60

65

4

of'the control apparatus displayed in a model selection menu
of the electronic manual, manual attribute information indi-
cating an attribute of the manual such as a language and a
version of the manual, product-manual correspondence
information for associating the type name in the product
specifying information and the electronic manual data. In
these kinds of information, manual name IDs, which are
peculiar identifiers for specifying the electronic manual data,
are included. The manual name IDs are associated with one
another. According to the attribute information, when the
type name of the product of the control apparatus is selected,
the electronic manual data corresponding to the type name
can be extracted.

The manual content information includes document data,
illustration data, and sample program data. The manual
name ID is attached to each of the data. The document data
is data representing the content of the electronic manual in
the form of a text. The document data includes information
for displaying the illustration data and the sample program
data. The document data is created by, for example, an XML
(Extensible Markup Language). The illustration data is
image data displayed in the electronic manual. The sample
program is sample program data displayed in the electronic
manual. Embedding positions in the document data of the
illustration data and the sample program data are specified in
the document data. Therefore, when the document data is
read and displayed on the display section 12, the illustration
data or the sample program data to be specified is read from
the manual content information and displayed on the display
section 12 according to information such as a size specified
by the document data.

Note that the sample program in the first embodiment is
a program that cannot be described in the form of a simple
text such as a ladder program. In the following explanation,
the ladder program is explained as an example of the sample
program. A sample program included in an electronic
manual of a general control apparatus is a sample program
to which image data of the ladder program is pasted.
Therefore, even if such image data is pasted to an engineer-
ing tool that performs, for example, programming of the
control apparatus, editing of a program cannot be performed
because content of the program is not obtained. Therefore,
in the first embodiment, a sample program that can be
represented in a ladder graphic form and is described in the
XML format including the content of the program is used.

FIG. 3 is a diagram showing an example of the ladder
program. FIG. 3(a) is a diagram showing a general ladder
program. FIG. 3(5) is a diagram showing a part of a file in
which the ladder program of FIG. 3(a) is described in the
XML format. As shown in FIG. 3(a), in a ladder program
300, in general, signs 311 to 316 such as contact signs and
coil signs are described between an input side bus 301 and
an output side bus 302 and the signs are connected by
horizontal connection lines. In FIG. 3(a), function blocks
313 and 314 obtained by schematically simplifying the
content of a part of the ladder program 300 are also included.

On the other hand, FIG. 3(b) is a program 320 described
in the XML format. The program 320 is content for render-
ing the ladder program 300 shown in FIG. 3(a) on the
display section 12. The program 320 includes not only a
visual display description section in which rendering con-
ditions are described but also a content description section in
which content of the program is described.

For example, a block 321 is content for describing the
input side bus 301 shown in FIG. 3(a). A block 322 is
content for describing a contact 311 shown in FIG. 3(a). In
the block 322, ‘locallD="6"" and ‘negated="true’”’ in a row



US 9,483,569 B2

5
323 are descriptions concerning the program. ‘locallD="6""
means an identifier provided at a contact and

‘negated="true”” means a B contact. Further, ‘width="15""
and ‘height="2"" are descriptions concerning rendering. The
program 320 described in the XML format in this way
includes a visual display description section concerning the
rendering and a content description section concerning con-
tent of the program. Note that, when the program 320 is
described in such an XML format, the structure of the
program is defined in XML Schema.

The electronic-manual-display processing section 14 per-
forms processing for displaying, on the display section 12,
electronic manual data in the electronic-manual-data storing
section 13. For example, the electronic-manual-display pro-
cessing section 14 can acquire an electronic manual of a
desired type name referring to attribute information from the
electronic-manual-data storing section 13 and display the
electronic manual. The electronic-manual-display process-
ing section 14 has a function of, when a sample program is
displayed, reading description concerning rendering of a file
described in the XML format and rendering the file on the
display section 12.

The program copy section 15 performs processing for
copying, in a state in which the sample program in the
electronic manual is displayed on the display section 12 by
the electronic-manual-display processing section 14, the
sample program when a copy instruction for the sample
program is issued by the user. Specifically, the program copy
section 15 selects a copy target in sample program data and
stores the copy target in the copy-program storing section
16. The copy-program storing section 16 temporarily stores
the sample program data selected by the program copy
section 15.

The program-creation-screen-display processing section
17 performs processing for displaying a program creation
screen on the display section 12 separately from the display
processing of the electronic manual by the electronic-
manual-display processing section 14. The user performs
processing such as creation and editing of a program on the
program creation screen displayed on the display section 12.
The program-creation-screen-display processing section 17
performs processing for reflecting the processing on the
display section 12. For example, when the program creation
screen is active on the display section 12, the program-
creation-screen-display processing section 17 performs pro-
cessing for reflecting content input from the input section 11
by the user on the program creation screen. Specifically,
after the sample program is copied by the program copy
section 15, when a pasting command for the sample program
is issued, the program-creation-screen-display processing
section 17 performs processing for pasting the sample
program stored in the copy-program storing section 16 to the
program creation screen. When editing of the sample pro-
gram displayed on the program creation screen is instructed,
the program-creation-screen-display processing section 17
performs processing for reflecting the instruction.

Note that the electronic-manual-display processing sec-
tion 14 is equivalent to, for example, an electronic manual
viewer. The program-creation-screen-display processing
section 17 is equivalent to an engineering tool that performs
processing such as setting of a control system (a control
apparatus) and creation of a program used in the control
system. The program copy section 15 can be a function
implemented on the electronic manual viewer or can be a
function implemented on the engineering tool side.

A copy method for a sample program in the electronic-
manual browsing apparatus 10 having such a configuration
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is explained. FIG. 4 is a flowchart for explaining an example
of a procedure of copy processing of a program according to
the first embodiment. FIG. 5 is a diagram schematically
showing the example of the procedure of the copy process-
ing of the program according to the first embodiment.

First, when display of a sample program in electronic
manual data is instructed by an input from the input section
11 by the user (step S11), the electronic-manual-display
processing section 14 reads sample program data 501 of the
XML format corresponding to the sample program from
electronic manual data 500 of the electronic-manual-data
storing section 13 and renders the sample program data 501
on the display section 12 (step S12). Consequently, the
sample program is displayed on an electronic-manual dis-
play screen 510.

Subsequently, the user selects, via the input section 11, a
range of copying of the sample program on the electronic-
manual display screen 510 displayed on the display section
12 (step S13), and copying of the selected range of the
sample program is instructed (step S14). The program copy
section 15 determines whether or not a copy target is a part
of the sample program (step S15). That is, the program copy
section 15 determines whether a part of the sample program
displayed on the display section 12 is selected or the entire
sample program is selected.

When the copy target is a part of the sample program (Yes
at step S15), the program copy section 15 temporarily stores,
in the copy-program storing section 16, selected content in
the sample program displayed on the display section 12 (step
S16).

When the copy target is not a part of the sample program,
that is, when the copy target is the entire sample program
(No at step S15), the program copy section 15 temporarily
stores, in the copy-program storing section 16, content of a
file (sample program data) corresponding to the displayed
sample program from the electronic-manual-data storing
section 13 (step S17).

Thereafter or after step S16, the user instructs, via the
input section 11, processing for pasting the copied sample
program onto the program creation screen 520 (step S18).
The program-creation-screen-display processing section 17
performs processing for pasting the sample program stored
in the copy-program storing section 16 in a position desig-
nated by the user on the program creation screen 520
displayed on the display section 12 (step S19). The program-
creation-screen-display processing section 17 reads the cop-
ied file of the XML format and displays, for example,
programs 521 and 522 of a ladder format on the program
creation screen 520 (step S20). Consequently, the copy
processing of the sample program ends, and the user is
enabled to optionally edit the pasted sample program on the
program creation screen 520.

Note that, when the sample program is pasted and dis-
played on the program creation screen 520 at step S19, the
user may be enabled to select whether the sample program
is still displayed as the ladder program 521 or is converted
into a function block 522 and displayed. When the sample
program is converted into the function block 522, a function
block corresponding to the sample program to be copied has
only to be registered in advance. The program-creation-
screen-display processing section 17 has, when the function
block corresponding to the sample program to be displayed
is registered, only to convert a portion of the sample
program corresponding to the function block into the func-
tion block 522 and display the portion.

Conventionally, in general, an electronic manual of a
control apparatus or the like is a file in a PDF (Portable
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Document Format) of a manual created by a normal paper
medium. When a sample program of the control apparatus
included in the electronic manual is, for example, a ladder
program, the ladder program is shown as a figure and is not
a format for allowing editing of a program. The same holds
true concerning a program of a language in general that
cannot be described by a simple text used in the control
apparatus or the like. That is, sample program data included
in the conventional electronic manual is visually repre-
sented, and content of a program cannot be edited using the
data. Therefore, a user performs processing for creating a
program on a program creation screen while referring to the
data converted into an image.

On the other hand, in the first embodiment, the sample
program configured by the language that cannot be
described by the simple text included in the electronic
manual of the control apparatus is described in the file of the
XML format including the description rendered on the
display section 12 and the content such as parameters in the
program. Consequently, when the sample program in the
electronic manual is displayed on the display section 12,
after the sample program is selected and pasted to the
program creation screen in the display section 12 as the
program, it is made possible to edit the pasted sample
program on the program creation screen. Therefore, there is
an effect that the user can create the program by editing the
sample program copied from the electronic manual and
pasted using the electronic-manual browsing apparatus 10.
The user can create the program concerning the control
apparatus by diverting the sample program in the electronic
manual. Therefore, there is an effect that it is made possible
to reduce time for a manual input and prevent an input
mistake.

Note that, in the example explained above, the sample
program of the XML format is used. However, sample
programs of format of other markup language can be used as
long as content and the like of a program used in the control
apparatus can be defined and content of the program can be
rendered.

Second Embodiment

In the example explained in the first embodiment, the
ladder program in the electronic manual is described as the
file of the XML format. In the following explanation in a
second embodiment, a ladder program in an electronic
manual is configured by data for display on a display section
and data indicating content of an actual program.

FIG. 6 is a diagram showing an example of a data
structure of sample program data according to the second
embodiment. Sample program data 130 is actual content of
a sample program displayed in an electronic manual and
includes program data 131 of a binary format. The sample
program data 130 includes, as illustration data 132 of
electronic manual data, data for program display 133 that is
image data for visually displaying the sample program in the
electronic manual. In this way, the data for program display
133 and the program data 131 are configured by separate
files and associated with each other. For example, two data
(files) can be associated with each other in attribute infor-
mation or can be associated by defining program data
corresponding to illustration data in document data. When
the sample program is displayed on the display section 12 by
the electronic-manual-display processing section 14, the
data for program display 133, which is the illustration data
132, is used. When the sample program is copied, the
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program data 131 associated with the displayed data for
program display 133 is copied.

The configuration of an electronic-manual browsing
apparatus in the second embodiment is the same as the
configuration of the electronic-manual browsing apparatus
in the first embodiment. However, when displaying the
sample program of the electronic manual, the electronic-
manual-display processing section 14 reads and displays the
data for program display 133. When receiving an instruction
for copying of the sample program from the input section 11,
the program copy section 15 extracts, from the electronic-
manual-data storing section 13, the program data 131 cor-
responding to the currently-displayed data for program
display 133 and stores the program data 131 in the copy-
program storing section 16. Note that, in the second embodi-
ment, the data for program display 133 is image data, and
information concerning displayed content cannot be
selected. Therefore, a user selects the entire sample program
as a copying range.

Further, the program-creation-screen-display processing
section 17 has a function of converting the program data
131, which is not described in an image format, into a
program of a format such as a ladder program and displaying
the program. When an instruction for pasting the program
data 131 stored in the copy-program storing section 16 to a
program creation screen is issued, the program-creation-
screen-display processing section 17 performs processing
for pasting the ladder program generated from the program
data 131 to a predetermined position on the program cre-
ation screen. Note that, because the other components are
the same as the components in the first embodiment, expla-
nation of the components is omitted.

A copy method for a sample program in the electronic-
manual browsing apparatus having such a configuration is
explained. FIG. 7 is a flowchart for explaining an example
of a procedure of copy processing of a program according to
the second embodiment. FIG. 8 is a diagram schematically
showing the example of the procedure of the copy process-
ing of the program according to the second embodiment.

First, when display of a sample program in an electronic
manual is instructed by an input from the input section 11 by
the user (step S31), the electronic-manual-display process-
ing section 14 reads, from the electronic-manual-data stor-
ing section 13, data for program display 133 of the corre-
sponding sample program and renders the data for program
display 133 on the display section 12 (step S32). Conse-
quently, an electronic-manual display screen 810 is dis-
played on the display section 12.

Subsequently, the user instructs, via the input section 11,
copying of the sample program displayed on the electronic-
manual display screen 810 of the display section 12 (step
S33). A target of the copying is the entire sample program.

Thereafter, the program copy section 15 reads out, from
the electronic-manual-data storing section 13, the program
data 131 corresponding to the data for program display 133
displayed on the display section 12 and stores the program
data 131 in the copy-program storing section 16 (step S34).

Subsequently, the user instructs, via the input section 11,
processing for pasting the copied program data 131 onto the
program creation screen 820 (step S35). The program-
creation-screen-display processing section 17 performs pro-
cessing for pasting the program data 131 of the sample
program stored in the copy-program storing section 16 to a
position designated by the user on the program creation
screen 820 displayed on the display section 12 (step S36). At
this time, the program-creation-screen-display processing
section 17 reads the copied program data 131 of the binary
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format, converts the program data 131 into a ladder pro-
gram, and displays ladder program 821 on the program
creation screen 820 (step S37). Consequently, the copy
processing of the sample program ends.

Note that, when the program-creation-screen-display pro-
cessing section 17 causes the display section 12 to display
the program data 131 in step S37, the program-creation-
screen-display processing section 17 may cause the user to
select whether the program data 131 is displayed as the
ladder program 821 or a part of the program data 131 is
converted into a function block 822 and displayed.

Note that, in the above explanation, the program data 131
is binary data. However, the program data 131 can be text
data. In the above explanation, the data for program display
133 and the program data 131 are associated as separate
files. However, when the program data 131 is the binary
data, the data for program display 133 and the program data
131 can be integrated as one file.

FIG. 9 is a diagram schematically showing an example of
the configuration of the sample program. FIG. 9(a) shows a
case in which the sample program data 130 is program data
131a of a text format. In this case as well, as shown in FIG.
6, the data for program display 133, which is image data
corresponding to the program data 131a, is prepared in the
illustration data 132 of the manual content information.

In FIGS. 9(b) and 9(c), the sample program data 130 (a
file) is configured by data for program display 1345, which
is image data for visualizing and displaying the sample
program, and program data 1315, which is content of the
sample program. A difference between FIGS. 9(b) and 9(c)
is arrangement order of the data in the sample program data
130 (the file). In these cases, when displaying the sample
program, the electronic-manual-display processing section
14 reads the data for program display 1345 in the sample
program data 130. Therefore, it is unnecessary to prepare
data for program display in illustration data as shown in FIG.
6 and FIG. 9(a). When instructed to copy the sample
program, the program copy section 15 copies the program
data 1315 in the sample program data 130.

According to the second embodiment, it is possible to
obtain effects same as the effects in the first embodiment.

Third Embodiment

In the first and second embodiments, the method of
copying the sample program configured by the program
created in the program language that cannot be described by
the simple text is explained. In a third embodiment, a
method of copying a sample program, which is a text
program described by a text, is explained.

The sample program to be copied in the third embodiment
is a text program represented by a Structured Text (ST)
format, an Instruction List (IL) format, or the like.

The configuration of an electronic-manual browsing
apparatus in the third embodiment is the same as the
configuration of the electronic-manual browsing apparatus
in the first embodiment. However, when attribute informa-
tion indicating a format of a text program is included in a tag
of a copied text program, the program copy section 15
copies the attribute information as well. When the attribute
information is not included, the program copy section 15
copies attribute information selected via the input section 11
by the user. Examples of the method of selection include a
method of providing, in a position where the sample pro-
gram is inserted in document data, a button indicating
attribute information (an ST format, an I format, or the
like) of the text program and, when copying the sample
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program, causing the user to select the button, and a method
of displaying, when selecting the sample program, an
extended menu for enabling selection of a format of the text
program on an electronic-manual display screen and causing
the user to select a format of the text program out of the
extended menu.

The program-creation-screen-display processing section
17 has a function of displaying the copied text program on
the program creation screen in a text format or a ladder
program format. In this case, the text program is interpreted
according to attribute information added to the text program.
Note that, because the other components are the same as the
components in the first embodiment, explanation of the
components is omitted.

A copy method for a sample program in the electronic-
manual browsing apparatus having such a configuration is
explained. FIG. 10 is a flowchart for explaining an example
of a procedure of copy processing of a program according to
the third embodiment. FIG. 11 is a diagram schematically
showing the example of the procedure of the copy process-
ing of the program according to the third embodiment.

First, when display of a sample program in an electronic
manual is instructed by an input from the input section 11 by
the user (step S51), the electronic-manual-display process-
ing section 14 reads, from the electronic-manual-data stor-
ing section 13, a text program of the corresponding sample
program and renders the text program on the display section
12 (step S52). Consequently, a sample program of a text
format is displayed on an electronic-manual display screen
1100.

Subsequently, the user instructs, via the input section 11,
copying of the sample program displayed on the display
section 12 (step S53). A target of the copying can be the
entire sample program or a part of the sample program.

Thereafter, the program copy section 15 stores, in the
copy-program storing section 16, the text program displayed
on the display section 12 and selected by the user (step S54).

The program copy section 15 determines whether attri-
bute information is included in the copied text program (step
S55). When the attribute information is included (Yes at step
S55), the attribute information is given to the text program
(step S56). When the attribute information is not included
(No at step S55), the program copy section 15 acquires
attribute information of the text program selected by the user
(step S57). The attribute information is given to the text
program (step S58).

Thereafter or after step S56, the user instructs, via the
input section 11, processing for pasting the copied sample
program (text program) onto a program creation screen 1110
(step S59). The program-creation-screen-display processing
section 17 performs processing for pasting the text program
of the sample program stored in the copy-program storing
section 16 in a position designated by the user on the
program creation screen 1110 displayed on the display
section 12 (step S60). The program-creation-screen-display
processing section 17 reads the copied text program, reads
attribute information of the text program, and displays a
program on the program creation screen 1110 (step S61). In
this case, the program-creation-screen-display processing
section 17 can directly display a text program 1111 or can
discriminate a format of the text program using the attribute
information, convert the read text program on the basis of a
result of the discrimination, and display the text program as
a ladder program 1112 including a ladder program or a
function block. Consequently, the copy processing of the
sample program ends.
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According to the third embodiment, it is made possible to
obtain effects same as the effects in the first embodiment.

Fourth Embodiment

A fourth embodiment is a method of generating a ladder
program from image data of a sample program included in
an electronic manual.

FIG. 12 is a block diagram schematically showing the
functional configuration of an electronic-manual browsing
apparatus according to the fourth embodiment. The elec-
tronic-manual browsing apparatus 10 according to the fourth
embodiment further includes, in the electronic-manual
browsing apparatus 10 in the first embodiment, a program-
data converting section 19 that reads data for program
display, which is image data of a sample program copied by
the program copy section 15, and converts the data for
program display into program data.

The program-data converting section 19 performs OCR
(Optical Character Recognition)-like processing. That is, the
program-data converting section 19 performs processing for
components of the data for program display, which is copied
by the program copy section 15, in order from a higher
horizontal connection line of the data for program display.
For example, the program-data converting section 19
sequentially discriminates, concerning the top horizontal
connection line, from the left to right, components such as
an input side bus, a horizontal connection line, signs (contact
signs, coil signs, and the like), and characters described on
the signs and creates a program. The program-data convert-
ing section 19 performs, concerning horizontal connection
lines of the ladder program in a selected range, processing
for performing the discrimination processing in the same
manner concerning the next horizontal connection line when
reaching an output side bus on the right side. Note that the
program to be created can be a ladder program assembled
using components same as the components of the ladder
program indicated by reading source image data, can be a
text program of an I[L format or an ST format in which the
read signs are converted into a processing command, or can
be programs of other formats. The conversion processing of
the program by the program-data converting section 19 can
be performed after the data for program display is stored in
the copy-program storing section 16 or can be performed
after a pasting instruction is issued via the input section 11
by the user.

The electronic-manual-data storing section 13 retains, as
illustration data, the data for program display obtained by
converting the sample program into an image. However, the
electronic-manual-data storing section 13 does not retain
sample program data, which is content of the sample pro-
gram.

The copy-program storing section 16 temporarily stores
the data for program display copied by the program copy
section 15 and stores the program data converted by the
program-data converting section 19.

The program-creation-screen-display processing section
17 has a function of pasting the program data converted by
the program-data converting section 19 and stored in the
copy-program storing section 16 onto the program creation
screen of the display section 12. Note that, because the other
components are the same as the components in the first
embodiment, explanation of the components is omitted.

A copy method for a sample program in the electronic-
manual browsing apparatus having such a configuration is
explained. FIG. 13 is a flowchart for explaining an example
of a procedure of copy processing of a program according to
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the fourth embodiment. FIG. 14 is a diagram schematically
showing the example of the procedure of the copy process-
ing of the program by the fourth embodiment.

First, when display of a sample program in an electronic
manual is instructed by an input from the input section 11 by
the user (step S71), the electronic-manual-display process-
ing section 14 reads, from the electronic-manual-data stor-
ing section 13, data for program display of the correspond-
ing sample program and renders the data for program
display on the display section 12 (step S72). Consequently,
the data for program display is displayed on an electronic-
manual display screen 1400.

Subsequently, the user instructs, via the input section 11,
copying of the sample program displayed on the display
section 12 (step S73). The target of the copying can be the
entire sample program or a part of the sample program.

Thereafter, the program copy section 15 copies image
data of the sample program displayed on the display section
12 and selected by the user and temporarily stores the image
data in the copy-program storing section 16 (step S74).

Subsequently, the user instructs, via the input section 11,
processing for pasting the copied sample program onto a
program creation screen 1410 (step S75). When receiving
the instruction for the pasting processing, the program-data
converting section 19 performs, concerning a ladder pro-
gram included in the data for program display copied by the
program copy section 15, in units of one horizontal connec-
tion line, program conversion processing for sequentially
reading components in order from the top horizontal con-
nection line and converting the components into a program
(step S76). Converted program data is stored in the copy-
program storing section 16. Note that the conversion into the
program can be executed after the data for program display
is stored in the copy-program storing section 16 rather than
being executed after the pasting processing is instructed.

Thereafter, the program-creation-screen-display process-
ing section 17 performs processing for pasting the program
data of the sample program converted by the program-data
converting section 19 in a position designated by the user on
the program creation screen 1410 displayed on the display
section 12 (step S77). The program-creation-screen-display
processing section 17 displays the program data acquired
from the program-data converting section 19 on the program
creation screen 1410 of the display section 12 (step S78). In
this case, when displaying the program data on the program
creation screen 1410, the program-creation-screen-display
processing section 17 can display a ladder program 1411
converted according to the instruction from the user while
keeping a format of the ladder program 1411 or can convert
the ladder program 1411 into a ladder program 1412 includ-
ing a function block and display the ladder program 1412.
Consequently, the copy processing of the sample program
ends.

According to the fourth embodiment, it is possible to
obtain effects same as the effects in the first embodiment.

Fifth Embodiment

A fifth embodiment is a method of generating a ladder
program from image data of a sample program included in
an electronic manual as in the fourth embodiment.

The configuration of an electronic-manual browsing
apparatus in the fifth embodiment is the same as the con-
figuration of the electronic-manual browsing apparatus in
the first embodiment. Therefore, explanation of the configu-
ration of the electronic-manual browsing apparatus is omit-
ted. However, in the fifth em